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AppUcationNo. 10/627,970 

Amendment dated May 16, 2005 

Reply to Office Acdoa of Febiuaiy 17, 2005 

Amendments To The S pecification; 

Please replace paragraph [0006] with the foUowing amended paragraph: 

It is therefore an aim of the present invention to provide a new blade inlet 
cooling flow deflector for controUing the split of air entering each internal coohng passages 
of a turbine blade. 

Please replace paragraph [0001 1] witii the following amended paragraph: 

In accordance wiA a stiU fmlhcr general aspect of the present invaation, there 
is provided a method of supplying a coolant How to an internally cooled turbine blade of the 
type having a root portion defining a coolant inlet, the root portion being received in a blade 
attachment slot defined in a rotor disc of a gas turbine engine, the method comprising the 
steps of: a) directing a swirl of coolant into said blade attachment slot, and b) pushing a low 
pressure region of the swirl of coolant away £rom said coolant inlet by deflecting the coolant 
I inside the blade attachment slot while siibstan tialiv p reserving the verti«ai-S3idlliES-i»ahjre of 
the coolant flow. 

Please replace paragraph [0001 2] with the following atn^ded paragraph: 

In accordance with a stiU further general aspect of the present invention, there 
is provided a method of regulating the ^Ut of cooling air suppUed to a plurality of aUgast 
ihrcc cooling inlets leading to cooling passages defined inside at least one rotating airfoil in a 
gas turbine engine, the rotating airfoil being mounted to a rotary disc and cooperating 
therewith to form an air cavity therebetween, the air cavity having an entrance for admitting 
cooling air thereto, a downstream end at an end of the cavity opposite the entrance, and a 
sidewall extending radially along a disc radial axis and axially between the entrance and the 
downstream end, the inlets communicating with the air cavity and arranged in an anay 
extendhig along the air cavity from a first of said inlet to a last of said inlets, the last inlet 
being closest to the cavity downstream end, the mediod comprising the steps of:_a) rotating 
the rotary disc with the at least one rotating airfoil mounted thereto;_b) directing cooling air 
into the air cavity through the entrance and substantially along the sidewaU towards the 
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downstream end; and c) at a position intennediate the entry and downstream end. directing air 
away torn said sidowall towards at least one inlet upstream of the last inlet. 

Please replace paragrqih [00028] with the following amended paragraph: 

The deflector 48 is preferably provided as a downwardly depending projection 
integrally cast with the blade 26. The deflector 48 projects downwardly from the blade 
underaurfece 34 and is located upstream from the downstream end of channel 38 (i.e. the end 
defined by tab 39), at a position intermediate the entrance of channel 38 and this downstream 
end of channel 38, and preferably adjacent the inlet 41 of the first cooling passage 40 (i.e. the 
leading edge cooling passage). As shown in Fig. 4. the deflector 48 has a curved backing 
surface 50 adapted to matingly engage the sidewall 53a and the deflector- 48 preferably 
extends generally normally from sidewall 53a in order to fonn a throat in the channel 38. The 
deflector 48 has a cwved flow leading edge surfiice 51 over which the cooling air entering the 
channel 38 is deflected in a direction away from the sidewall S3a. It will be understood that, 
due to the relative movement between the rotating turbine disc and the supplied cooling air, 
cooling air entering channel 38 generally does so at an angle to sidewall 53a, and therefore 
tends to be redirectedby sidewall 53a. This redirection tends to set up a swirl or vortical flow • 
for the coolant air in chamber 38, as is also described in Curopoon Pat e nt Appli gatiwtrEiM- 
asj-ji ^liy; Patent Application Publicatiot > 2004/0115054 filed by Balland et al., the 
contents of which is hereby fully incorporated by reference into this description. SidewaU 
53a is the sidewall which is downstream of the opposing sidewall 53 relative to the flow of 
coolant air entering the chamber 38 - i.e. sidewall 53a is the one which first meets the coolant 
flow entering the chamber. 

Please replace paragr^h [00029] with the following amended paragraph: 

In use, a flow of cooling air entering the channel 38 has a tendency to flow to 
the side of the channel 38 corresponding to the pressure side of the blade 26, by reason of the 
direction and speed of rotation of the'disc relative to the cooling air supply. Thvis, as air 
enters air channel 38. it is redirected by the sidewall 53 conesponding to the pressure side of 
the blade 26 (indicated by reference numeral 53a in the Figures) and thereby guided towards 
the downstream end of the cavity. As described in the Background above, this asymmetrical 
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entrance of cooling ait into diannel 38 tends tx, cause an undesirable vortex in the prior ait 
which can lead to unbalanced air flows into llie array of cooling inlets in the blade. In Uie 
present invention, however, by providing ihe deflector 48 on the pressure side sidewall 53a, 
the cooling air flow is .nlit but rather deflected away fiom sidewall 53a and 

towards the cooling holes, which are typically aligned generally along a central axis of the 
channel 38. Preferably, the angle of at IfflsT ? portion of Thr HrfcnTor 48. ■'fuch as ihc leading 
edge 5 1 thereof is acute relative to, and facing upstream into, the direction of the cooling flow 
entering the channel 38. so as to thereby smoothly guide the flow away from sidewall 53a and 
generally towards the other sidewall 53. Referring to Figures 7A and 7B, most preferably, the 
deflector 48 is adapted to guide the cooling air flow towards at least one inlet upstream of the 
last inlet 45 (i.e. one or more of inlets 41 and 43). to thereby balance the cooling flows 
between the pluraHty of inlets as desired. (Relative am>w size in Figure 7B is intended to 
represent the relative size of the main cooling flow components entering the inlets.) The 
designer may adjust the position and configuration of deflector 48 to achieve the designed 
balance between the flows entering inlets 41. 43 and 45. The ceolxe of the vortex, which is a 
low pressure region and which is in a position corresponding with the location of an 
intermediate inlet in the prior art of the type depicted in Figs 6A.6C. is with the present 
inventicm "pushed" generally away from the air cooling inlets 41, 43 and 45 and weakened so 
thai the coolmg air may enter the blade 26 with minimal pressure losses. The deflector also 
pushes the airflow towards the inlets themselves, preferably so that no inlet location 
corresponds to a vortex-generated low pressure region. By so appropriately modifying the 
stTUcmre of the voitex, as opposed of breaking it, the cooling ah: can flow more directly and 
smoothly into the blade 26. In this way, coolant pressure losses can be minimized, 
particularly at the leading edge cooling passage 40. This prevents having to increase the 
pressure at which the cooling air is suppUed to the blade cooling entry channel 38. and 
permits a more even distribution between cooling passages. 

Please replace paragraph [00030] with the foEowing amended paragraph: 

As can be seen fiom arrows 49 in Fig. 3, the deflector 48 is preferably 
aerodynamically shaped and positioned to redirect the flow travelling along sidewall 53a 
inside the blade cooling entry channel 38 in such a way as to redirect the flow more towards 
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the forward passages 40 and 42. More particularly, as mentioned above, the deflector 48 
preferably has an inclined surface 51, which deflects a portion of the incoming air directly 
into the leading edge passage 40 and the passage 42, to thereby permit the flows entering 41, 
43 and 45 to be balanced as desired. According to the embodiment in Figures 7A and 7B, the 
leading edge 51 is planar and projects laterally outwardly from tiie sidewall 53a. However, it 
is understood that the leading edge 51 could be curved in any desired shape as well, as shown 
in Figure 8A. In fact, the deflector 48 may adopt various configurations depending on the 
number of inlets, the position and the size of the inlets, and the profile of the coolant flow 
entering the channel 38, as discussed further below. The role of the deflector 48 is to improve 
the piessine field distribution at the root of the blade cooling passages 40, 42 and 44 by 
changing the vortex structure of the flow so that the low presstire region associated therewith 
be as far as possible from the coolant inlets 41, 43 and 45. The deflector 48 causes the coolintf 
air flow to swirl in at least a pair of smaller counter-rotatiruai vortices. 
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